
Animal Personalityy

The complex of characteristics that distinguishes an individual 
or species; especially : the totality of an individual's behavioral 
and emotional characteristics



Animal Personalityy

Particular combination of emotional,
attitudinal, behavioral response 
pattern of an individual p

The complex of characteristics that distinguishes an individual 
or species; especially : the totality of an individual's behavioral 
and emotional characteristics



The four humours

M

ll
Humour Season Element Organ Qualities

Ancient 
name

Modern
B
T
I

Ancient 
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PersonalityPersonalityBlood spring air liver
warm & 
moist

sanguine artisan
S
P
courageous, hopeful, 
happy, generous

Yellow 
bile

summer fire
gall 
bladder

warm & 
dry

choleric idealist
N
F
easily angered, short‐
tempered, violent

Black bile autumn earth spleen
cold & 
dry

melanch
olic

guardian
S
J
despondent, 
sleepless, sentimental

ld & hl N l ti l
Phlegm winter water brain/lung

cold & 
moist

phlegma
tic

rational
N
T
calm, unemotional
cowardly



OctopusOctopus
Personality in invertebrates? 

OctopusOctopus



Octopus personality  

• Active vs. inactive

A i h• Aggressive vs. shy

• Anxious vs. calm



How did scientists quantify the octopus personality?

• Active vs. inactive

• Aggressive vs. shy

• Anxious vs calm• Anxious vs. calm

Good example of how you write your project report to quantify behavior



Great tit’s personality



Great tit’s personality

1 Why hasn’t one personality become the standard1.Why hasn t one personality become the standard 
in the population? 

2. What are the advantages of using the great tit
as animal model for the study of personality?as animal model for the study of personality?

3 What are the experiments in this article to test3. What are the experiments in this article to test
and measure the personality of the great tit?



Test Bird PersonalityMeasure Personality‐ first to explore

1. measured the time 
until a bird had visited 
four artificial "trees" after 
being released in the 
observation room.  



Measure Personality‐ first to approach 
novel objectsnovel objects

1. Quantified the reaction of the bird towards each of 
two unknown objects that had been put in its cagetwo unknown objects that had been put in its cage. 
One such novel object was a pink panther.



Animal PersonalityAnimal Personality



Why hasn’t one personality become the standard in the population? 

Which personality is the best one for survival in great tits? 
difference in sexes?difference in sexes? 

1.1. Depending on ecological situation (food availability)Depending on ecological situation (food availability)
22 Depending on what other birds do:Depending on what other birds do:2.2. Depending on what other birds do:Depending on what other birds do:

game theory: hawk/dove gamegame theory: hawk/dove game
3. Intermediate personality seems to be better3. Intermediate personality seems to be better3.   Intermediate personality seems to be better3.   Intermediate personality seems to be better



Game theory- hawk/ dove gamey g
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Animal PersonalityAnimal Personality





Personality in great tits



Animal PersonalityAnimal Personality



DRD4 and human personalityDRD4 and human personality



DRD4 tandem repeatDRD4 tandem repeat



Animal PersonalityAnimal Personality



Animal PersonalityAnimal Personality



??





Genomic informationGenomic information
DRD4DRD4
VassopressinVassopressin
C 2C 2Cry2Cry2
GR (GR (methylatioinmethylatioin))
Breast Cancer genesBreast Cancer genes
AlzeheimerAlzeheimer ‘s genes‘s genesgg
HttHtt …..…..



Is our personality determinedIs our personality determined 
by DRD4 gene? 

Of course not, personality is 
only partially

determined by genesdetermined by genes



Novelty seeking is 30% heritableNovelty seeking is 30% heritable

• And there are hundreds of genes 
associated with this novelty seekingassociated with this novelty seeking
behavior

* Environment still has a critical effect* Environment still has a critical effect



Shy baby monkeys are fostered toShy baby monkeys are fostered to 
confident mother monkey, they can 

outgrow their shyness
even become the leader of a group.even become the leader of a group.



Personality might be related toPersonality might be related to
h l i l t ith l i l t itmorphological traitsmorphological traits

Genes that are associated with a specificGenes that are associated with a specificGenes that are associated with a specific Genes that are associated with a specific 
behavioral trait often times are also behavioral trait often times are also 
associated with other morphological orassociated with other morphological orassociated with other morphological or associated with other morphological or 
physiological traits.physiological traits.



Animal PersonalityAnimal Personality



Ultimate causes of animal personalityUltimate causes of animal personality

•• Evolving different personality is beneficialEvolving different personality is beneficialEvolving different personality is beneficial Evolving different personality is beneficial 
to individual’s survival  or reproductiveto individual’s survival  or reproductive
successsuccesssuccess.success.

Game theory: play hawk or doveGame theory: play hawk or doveGame theory: play hawk or dove…Game theory: play hawk or dove…
“novelty“novelty--seeking” , “curious”, “cautious”, or seeking” , “curious”, “cautious”, or 
“shy“shy” are all” are all evolutionary stable strategyevolutionary stable strategyshyshy  are all  are all evolutionary stable strategyevolutionary stable strategy..



Proximate causes of animal personalityProximate causes of animal personality

•• Genetic basis of animal personality: Genetic basis of animal personality: p yp y
DRD4 gene DRD4 gene (and many others): partially determine (and many others): partially determine 
animal personality across many animal species. animal personality across many animal species. 

Social influence Social influence also plays an important role on thealso plays an important role on the
ffdevelopment of personalitydevelopment of personality

•• Study of animalStudy of animal domesticationdomestication may shed light about themay shed light about the•• Study of animal Study of animal domesticationdomestication may shed light about the may shed light about the 
development of personality and its evolution.development of personality and its evolution.



Domestication induces changes
in personality/morphology 

Wolf                          Dog
How did it happen? 



Darwin noticed that domesticated animals 
shared many characters that are not 
observed in their relatives in the wildobserved in their relatives in the wild



Many domestic animals shared traits:

1. Wavy, curly hairs
2 Piebald coat color2. Piebald coat color
3. Curly, circle tails
4 Fl4. Floppy ears
5. Loss of seasonal reproduction
6. Tame

Selective breeding for 
each one of above traits?each one of above traits? 



Domesticate /tame foxesDomesticate /tame foxes 

Silver fox



Dmitry Belyaev’s Hypothesis 
of animal domesticationof animal domestication  

Selective breeding of tamability



How is How is tamabilitytamability selected and scored? selected and scored? 

Wh i h ld i ff i f dWhen a pup is one month old, an experimenter offers it food 
from her hand while trying to stroke and handle the pup. 

Class III: The least domesticated foxes, flee from experimenters
or bite when stroked or handledor bite when stroked or handled,

Class II: let themselves be petted and handled but show no 
emotionally friendly response to experimenters.  

Cl I f i dl t d i t i th i t ilClass I: are friendly toward experimenters, wagging their tails
and whining.

Class IE: (after 6th generation) are eager to establish human
contact, whimpering to attract attention and sniffing
and licking experimenters like dogs.



Domestication of foxes  
genetics or environments?

• Is it possible to domesticate foxes in one s t poss b e to do est cate o es o e
generation? No! environment is not sufficient

• It takes 3 generations of selective breeding to see g g
behavioral changes in silver foxes (tamer).

• In 10 generations, start seeing morphological 
changes (fur color), curly tails, barking….

• In 35‐40 generations, many individuals behave 
lik d ti t d d tlike  domesticated dogs or cats.  

• Genetics must play an important role on 
d i h d i iduring the domestication



Belyaev’s selective breeding program

50 years (3550 years (35‐‐40 generations)40 generations)50 years (3550 years (35 40 generations)40 generations)
50,000 foxes50,000 foxes



Domestic silver fox

‘‘……as devoted as dogs 
b t i d d tbut as independent as 
cats, capable of forming
deep‐rooted pair bonds 
with human beings ''with human beings.



What have changed in the foxes overg
many years of selective breeding of
t bilit ?tamability? 

1.Floppy ears, curled tails
2 Patches of white fur (coat color)2.Patches of white fur (coat color)
3.Lost musky fox smell
4 S ll f i i d k ll lik j il4. Smaller, feminized skull, like juveniles.
5.Barking, wagging tails, licking humans
6.Reduce fear response and corticosteroid



Domestication of foxes 

Sil fSilver fox

How did it happen?How did it happen? 

Selective breeding: the tamest animalsSelective breeding: the tamest animals



Selective breeding: the tamest animals
why coat color changes?

Select the tamest animals (genetics)

Animals have less and less adrenaline hormone
(become less aggressive)( gg )

Animals have less and less melanin hormone
(melanin controls coat color)

Other hormones are affected as well



Great differences in behavioral,
h l l d h l lmorphological, and physiological traits

between domesticated and wild foxes
big difference in genomic sequence?

However,  there is >However,  there is >99%99% similarity in genomic sequencesimilarity in genomic sequence
between domesticated and wild foxes how do suchbetween domesticated and wild foxes how do suchbetween domesticated and wild foxes, how do such between domesticated and wild foxes, how do such 
behavioral/ morphological differences come from? behavioral/ morphological differences come from? 



>99% similarity in genomic sequencey g q
between domesticated and wild foxes,
But so much difference in behaviorBut so much difference in behavior
between these two, why?

Not much difference in the number of genes,Not much difference in the number of genes,

But great difference in But great difference in how genes are regulatedhow genes are regulated
(or, expression of the genes)(or, expression of the genes)::

WhenWhen
Wh ifi ( f) t / ffWh ifi ( f) t / ffWhere   specific (groups of) genes turn on/offWhere   specific (groups of) genes turn on/off
What  What  



Take‐home message

Behavioral traits (personality)

Take home message  

Behavioral traits (personality)
are closely associated withare closely associated with 
other morphological or 
physiological traits.

Pleiotrophy: the same set of 
genes can affect multiple traits



Domestication induces changes
in personality/morphologyin personality/morphology 

Wolf DogWolf                                 Dog
How did it happen? pp

Selective breeding: the tamest animals



Animal PersonalityAnimal Personality

Are we humans inAre we humans in
the process of p
self‐domestication? 


